Introduction
Left ventride volume quantification plays an important role in cardiac function evaluation. Real-time 3D echocardiography, such as Live3D echo used in this study, can provide accurate end-systolic volume (ESV) and end-diastolic volume (EDV) volume measurement without geometric assumptions. A robust 3D segmentation algorithm can greatly assist the task.
Geodesic active contour model [ I ] is a well-known geometric deformable model, which allows stable boundary detection in images with good contrast. However, the model suffers from boundary gap problem, which is very common in ultrasonic images. In order to address this problem, we proposed a new geometric deformable model [2] by combining the ideas of geomewic deformable model and gradient vector flow (GVF) [3] . In this study the new model is extended to 3D and applied for left ventricle quantification in 3D echocardiography .
Method
GVF, originally introduced as a kind of external fore for parametric deformable model, can be obtained by means of the diffusion of the gradient vector of the edge map. Let 
wherep is a parameter which should be set higher with more noise, and f is the edge map, usually defined as (3) Via calculus of variation, GVF can be obtained by solving the following EuIer equations
The diffusion procedure can seal the boundary gaps.
More details on GVF can be found in [3] . 
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And level set method [7] is used to numerically solve the model. 
